Design and dimensions of the microchannels

Optimized flow rate for bubble trap
The outlet flow rates were optimized to achieve repeatable bubble traps within the HSS (listed in Table S1 ).
Device
Flow rate 
Interface shift
As the flows rates from the two fluids change in the microchannel, the location of the interface between the two fluids shifts along the width of the channel due to the difference in inlet pressures. 
Supplementary
Dynamic mass redistribution (DMR) assay
Label-free DMR assays enabled by RWG biosensor were performed using Corning® Epic® BT system, a swept wavelength interrogation system that is capable of imaging whole RWG biosensor microplates with a spatial resolution of 90 µm (1, 2) . This system uses a light beam from a tunable light source to illuminate whole 384 well biosensor microplates, and a high-speed complementary metal-oxide semiconductor (CMOS) digital camera to record the escaped and reflected resonant lights from the whole plate. The tunable light source sweeps the wavelength range from 825 to 840 nm in a stepwise fashion to identify the resonant wavelength at each location. A total of 150 spectral images were acquired within a single sweeping cycle (3 sec), and were then processed into a sensor resonant wavelength or DMR image in real time.
For receptor signaling, cells were first harvested from T75 flasks using trypsin/ethylenediamine-tetraacetic acid, and re-suspended in the completed medium. Cells were seeded onto the fibronectin-coated biosensor microplates using a seeding density of 12,000 cells per well in 40 µl complete medium, and cultured at 37°C with 5% CO 2 inside a cell culture incubator for about 22 hours to reach a confluency of ~95%. Afterwards, the cells were washed three times using a plate washer (Bio-Tek Microplate Washers ELx405™, Bio-Tek, Winooski, VT), and maintained in the assay buffer (HBSS) for about one hour to reach equilibrium at 26 o C.
After establishing a 2 min baseline, DMR assays were then initiated by adding the HBSSbuffered compound solution and the compound-induced DMR was recorded in real time.
Results showed that epinephrine gave rise to a single EC 50 of 11.4±1.2 nM (n = 4) in the parental cells (Fig. S6) . In contrast, the engineered cells epinephrine displayed an assay time dependent potency; that is, the potency to reach the early peak response was found to be biphasic with two well-separated EC 50 (0.58±0.04 nM, and 69.5±7.1 nM, respectively), while the potency to reach the late plateau response was monophasic with an EC 50 of 124±11 nM (Fig. 6 ).
Nonetheless, these results suggest that when overexpressed in HEK293 cells the β 2 AR-GFP is functional. 
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